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PATENT F0RAM6W OVALE IPSO) CLOSURE WITH 
.MAGNETIC FORCE 

5 

This application claia* ^pf%,^6^|3p)VlsiooaJ Jtppiieadon serial net. 

10 

A gafeatforamen ovals (PFG) is a i^Mstent, oji^way, typica]Jy finite 
opening ia a wall hefweenlhe right atrtei and fee left atriam of fee heart. Left suial 
(LA) pressure is typically higher fJbsn right atria? <RA> prepare, so the riap typicjdly 
stays closed. Under ceitsm co«dBioas ; hi>we¥«r» RA prelum cm exceed LA 

}§. ptmms, canting the possibility fottigti to left shsatmg that can alknv Mood cis>ts to 
enter ■avsteinie chealaiion. In ufemthe foramen ovale serves as a physioJogfe coisduit 
ibr ^t-fo4el. skj»t!ng.: Afterbirth* with the establishment of pulmonary mm^m* 
'ptimm&eA. left atrial blood Bm> md pfesssre results Iniunib^^ 
:$bfcR^ ; wde. This ftmctjoaai closure is sabsequcatiy followed by anafermeid 

■M Sloatfe of to two overlapping layers of tissue* refenred toas upturn prkaQm ^ 
seplam secutKiimj, 

Studies have eonfiftocd a strong assorfatlor; between the- peo&eaee of a pl'O 
aadaiM for pat^awia'mMsjn«£ sinake. In addition, there i* evidence that 
patients with PFO and p&raik^cal «mboH$m arc at iaereascd ra&for future, xeennent 
25 cerebrovascular events. 

The presence, of a WO has ao thteipesshe odMeq»erie& »a otherwise liealthy 
adults.. Ia eoniiastv j^tfiea^.d^Ss^aga strok* orltA- iti the of a'PEO md 

without matte? «ai^-ol is^^^siidje atfc considered .foi prophylactic medical 
therapy to reduce the risk of a recimreat embolic event These patients are commonly 
•30. treated with oral anikoagui^^Mli^l^ve the potential fcr adverse side effects, . siteh 
as heaionhagtag, hematoma, aad iBtaraetioa£ with, a variety ofMhs* drugs.. In certain 
eases,, spd* as when anUeo|gp£tK3^ ssrgeryittay be used to efese a 

PFG. To snttsrtf a PJrG eic&ed respites Mtaehrnent of septijo seeoodum to stplusr 

-1- 



pfmum with eitiher a continuous 01 feemtp&d si&cli, wfai^h is a eotracatt way a 
surg ecu shuts the PFO uMderd&^t vi&ialaatioa- 



ffywvt&xsal dt>sore : M FF0| has beeckBe possible with the advent of umbrella: 
devices and avarfcfy of afcer shralarnjeefeanlcjd closure designs, developed initially 
5 for g^taa#q*^ These *w<5c&sl0wpatleofe- 

to avoid the potential sd<fe.cfi^t«..pf^t» associated -with anticoagalatioa therapies. 

The present invention include die use of magnetjc &>oe> preferably wire onfc 
pt-iaoss permanent (no-i-electromsgactic) maigaetg, to hold together 0ap of tone 

10 ti§m the body, particularly a PF0. M&guete, soch as tare earth magneto develop 
iagh attraedve force^when separated • wift a msi«n$. or air gap 8re|>r>3fembly «sjed. 'ft. 
caa be preferable for a number of magnets to be provided in a coftdttit toproyiis spase 
flexibility. '£ desired, after & period of &ise» such as a f$\v weeks, the entire device or 
■:*he magnet vvithm- the device ca» be.«aneved such that no permanent ^plapt .is jdtt 

i5 beidpd: 

ffce invention also i nchides ajeilsods for udt%mj^Bfttifc:.^^! : jti<>]ucliftg 
deploying a magnet cntm side of & region to be treated, deploying a magnetlciitly 
attractive piece that is attrseiiYe so the xnagact(a»d which might or might not be a 
mapst), with the magnet and rt^jeifcaiiiy aaractive piece part of a device: SMU 'M ii 
20 septal occluder or a PFO eiosnre device. 

The use- of magnets wit&a-sheaih.or container adapted for ki-gr owtfe can 
promise healing and ■potentially allow the P.FO to close, preferably wife a very stoah 

in tenas of diaajeierand metal mass. Other features will become apparent 
from the drawings, descrija&ja, and chdhis. 

25 Erief jBtegodpjion of ftrawfcgs 

Fig. 1 is a srossss^dQ^ 

pig, 2 Is a side vfewof componenis on either side of a PFO where one or bo*, 
continents include rr^gt^m; 
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Fig. 3 is a top view a(mmgmmt& m dim MS of a PPO where one or both 
cdmpoueats .include magoeta, 

Bg-4 shows ia ^yjse « i^|^S # ^ ^ of petals, m a c^teterior 
deploynj&jt 

5 Fig. 5 shows a device vfUU petals as deployed , 

Fig. 4 shows & device in Pig. 4, i« a aabater for depIayrneriL 

peiai lcjL Desenpt.k>n 

Referring to Fig, 1, one or more niagaets can be csed co provide magnciic 
fOi.ee wi^i sifMcieai atiraciive farce to hold together the flaps of a PFO, and 

10 pttjfeiabfy to cause regrowtb between % flaps , but not too much to '■■ 
damage. To provide a locally strong magnetic field without bulky •weight, ii is 
destrabie to u»e. small mte earth jaagoets, although other magnets couki be used. 
While xnagaets are typically rigid, some ffexIbiHty cars be provided laths ^&efio 
itnjciure by «&iriga p^p of magaots, m a sl»rt le!^tiiof ^agne^s 

IS f|C3?ifo|o conduit 12. Theaisgneis fiah be connected together, such as vvidj a ^fe ftr 
pabo separated l>y walls within &e conduit, or can even he loose wixhis a omidWt. A 
conduit for- holding magnet*,, or ■ sheeted portions thereof, can be made# 
Mofesorbabieinsterial, or can be niMe vvitJi material, sizes, tad/or coatiogs t)^ : 
pt^taojo . or hinder in-gp>wth, <fepefldjng on she way in which it is being used. 

M Examples of taatetiais t&it can he used and that pronjote ia^powif hidudh vascular 
graft ajaterisl, soch as knitted or woven poby ester, expanded PTFH* polynrethanc, or 
polyvinyl alcohol (PVA). 

Referring siso to Fig, 2, two a»agnote s or preferably sots of magnets 14, 16, 
with each set hi a conduit soeh as that shown generally in Fig. J , can be provided m 
25 cither side of the PR) as dotiacd by flap* 18, 20 (septum secundum and septus* 
primaaj) with a eonaector 22, such as a wia» or a polymer fabric scaffold. The 
magnetically attractive force forms aline of contact along the .flap of the PFO. 
Alternatively, a magnet can be used on one side of the PFO with only a magnetkaiiv 
attractive material, such as a metal, on the other side of the PFO, The conduit and 
30 magnets are typically iftsocfed throagh the esc of a catheter. 
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'ilm m»m^mi im l&& i&^m^m&\y ! w W&MM$& itmmM fee fie suable to 
pr^isafe m-gtrntdi -^m^^&m^M 0m^m^»ckioilm use of magnets i« t&s 
hod? on a j? eiii®^ pr&mm would iin*r the ose- of MR* 

Cmagsetfc resonate |ni^htg) : 

5 By.aia&ag the iM^eis:|^^evMji& fee. used late* for patient that 

had magnets Jteoaoved; A CGrtdait (sash as that shows lis Pig. 1) into which magnet 
are pkc^d. is designed to iiniltor rescript the amount of fl&stie- in-growth to the tube. 
Thk ikaitaaon or' ifl-gtmyth can be sf1eeted% the seiectioa of mesh size, (km*x>of 
mmmsls, or use o£ a coating or. the conduit The magnets caa jrftcraatively.be 
10 pwideri itj &» bner sheath wiShib so fter sheafh that is made of a materia* 

with a design to enfioarugs iassoe'tft-growfh into and aroyrtd the sheatiu YMs aseany 
that the tissue esui grow together^r«iiad ibe sheath. A s«b^a«sfproq«iwEe is n$«d to 
pali the msgaeis and inner sheaSi £ram fhe eater sheath by either shdhig the inhef 
sheath out from the outer sfcesth. Alternatively, the outer sheath, caif be/h^ds?::: 
Moresorbab'e, aiid tl^ isfier sheath is removed before II has heed jKstwbed. 

Referring jo Fig. 4 } a portion of a device 40 Is shows bars e^iper 4& 
device has a number of wires 44 (shown hcje as-foar ha number)., connected M ■ithub 
4& At die cud of wires 44 are nnfignets 48, and against the magnets is a&btj.c:$j;, 
The magnets cm he arwated to have a aspuMve force, Refsrrfog also to JF?g, S>: as 

il) deployed, the repulsive fefus of tijfi magnets? cans®* th& istes- connected ic.U»f*hpe 
50 to spread oat agamrf one side <tf the FFO, A &rcond device can be provided ;:£ach 
with nasagnets.52 against a rahrie 54, with shafdets 52 having an otientetiou that uaeses 
m Jtttf&etive force to magnets 48. As a result, magnets 52 and 48 are attracted to each 
other to help hold the WO closed. The wires cm be made of a shape mdmxy 

25 in&eriah $utix wtoi'md. 

Fig. 6 shows s device; »fi$ : $f:$Bi jfeowhiss Fig. 4 in wMdi ihe device is iseif 
fdlded oh mdf to reduce die pKifxte of the device wslfcin the catheter. A fabric: can be- 
ased ia thi$ ease if desired:. 

Other methods eatt be oserf whereby petals or oihw ^in'-anms ang crofted, 
30 tafcbtg sd Vitnutge of the ato^c* ive sjidrefilisive forces of magnets, 

••4... 



The stre%t^Mt}¥5 iaa|^is asiiiesiza and shape of {he oiagsels mi coadait 
can h&4etenri&ed the gap beiw&en file 

maJerkis on. either sidfe^f^B^ 

Aea>r$TigJy t the pes&ftt iai^oh Ms besrt descdbed with respect to 
S exesqslai'y eaik^iaenis f|^.|»^^;iH»«|!iaa. it shoald be .appelated, though, 
that the present iavcaiioa kdefio^ b>; tttft following claims. Modi&aticms or 
changes may bt i6^t6.,^e'^ft.o^s^-^batlit»saft^ of fee preseat iavesitioa without 
departiag from -the inventive concepts trained herein or the scope -of the elates. 
What is ciaintod: 
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Claims 

i ,. A metliod coiit^kg tisisg magaeiio: ^jrce fc> hold together septum 
pinium pasS sepfcaa secundum #a;|j^it focaaaea ovals <PFO) t including providing 
ononcskieofUfe 

5 that the block and the Irsi magnet have & m^gnctkM\y afeaetive hm-to:tgm^tm 
se-ptotopriTmioi and sepiata s^&diam between tbem. 

2, ffcfe method of daaju I, wherein one or more magnets am intedtwed h* 
em side of a PFOthcoajgb » eatheter. 

3, the method of claim. 1 , wh&rehi the block" is a second magnet. 

W '*>■■ TfcftmelhM ofekhn 3, wherein tlio lira* said second magnets are held 

iit respective "ftrst and secomi ^ieatfes, 

5, The method of chum 4, wherein stie first and second &h«aihs ai« eotipfed 
together. 

6. Hike taetbod ofcfe*U» J*kmin the fust and sccoad hiap^ ai^ : 
15 coupled together with a flejcM& jHaterifiJ 'that. pusses between scpnim prii«M a«| 
septum secundum. 

The msdiod ofcMm 4, wherein the liist maperis otieiOf a plar^lty 
magnets within a conduit to produce a flexibte magnetic straerure on one- side of the 
PFQ. 

3$ & The tnethad of dsaitt 7, wherein fee phiraiUy of magaets- within a 

conduit sad a suture ineiadtsg the second magnet are ooapled togc-thcr with a 
flexible material that passes between sepu^ piraum and septtim secundum, 

% The mediod of cMrn 1, wherein the one side Of the PFO has a oiorahty 
of stsngaefe 

HI The method of claim i * iaemditig providing one or more magnets Oft 
the oae side uf « PK>. and tortp* oomprising iftraovnig the one or more mageeis idler 
septam pim$m ^!^^4^S0^;3mc sorted iii-powth aiouad & conduit for : 
JioMag the magfts&. 
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1 1 . The artod &f $dm 1% whereas the atsgaess six? provided in aeondoit 
adapted to4liiC0ia-ajps : tissue ih-g£?o^th, 

12. The m©UK^-ci-^pk-|,; : i^€wajng providing one or. more magnets oa 
one side of a FFQ.wni •l^wBg^^-^'iMOre magnet in the body indefinitely 

S IS. The m^i?dof cMia i, including providing one or mom re agacfo on 

one side o! aPFO, wherein at ketone magnet Is g distal end of a s^okc of a ■device, 
with 3 hsib atHl at least two spokes f with the prox&sal ead of the spokes at the hob , 

I4 : The mcthodof i-Mm 1, whemm otic or mere magnets me? provided te a 
side of the Pf ; 0 la m inner sheath within aa oiUet sheath, the i»aet-shtf»th being.- 
Id readable ffoia the outer sheath. 

I 5 , The method of claim ! 4, wherein the outfcr sheath is adapted to 
eaeowage tissue ja-growih. 

16. The method of'cMra.14,- wherein the outer &beath Is- mad© oif a 
bioTssorhable material, 

15 1?. The method of date* 16, wherein the one or mm m&0&:%4 ': : - 

introditeed in a first procedure, and the inner sheath is K^vf^^'00^Ifj^^M^ 

18. A patent fbraissn avals; (FFO) closure device eomprtekig a first magnet 
and a Mock* the block and the first magnet having an attractive fbfec, the de vice being 
dapioyabie in a living body sweh that the -first magnet and the block are on opposite 

20 sides of the FFO, a«d use mag&etfc force to hold together septum, prhnmn sad scptiu-n 
secundum of the PK>. 

19. The device of elaha 18, wherein the block includes a second magnet. 

20. The devsee of claim 19, wherein the first and second magnets are held 
in i^spective fisst and second sheaths; 

'25 21< Tlio-d^i^»:^f:i^ai^ ,: ^5i:#h^aii- the first and second shcaihs, are- 

coupled together. 

22, The device of claim 21, wherein the sheatbs are coupled with a 
connector adapted to extend frorn one sidte of a FFO to ahofher; between septus* 
primum and septdm secundum. 

-7- 



23. Tbedevfee ofcten*28, .whcacclii .the First and secoM sheaths arc within 
an outer sheath. 

24. The devia=-ofet^^.^..» i ije ; Ran the outer sheath is adapted to 
encourage tissae in-growth. 

25. TiK Mvm 6itimm wktatein the outer sfesaStls made of a 

26. The device ofctelm 19, wherein the device feclndefi a plurality pf 
magnets ia a 6oMoitt&' form & flexible raagaetic structnte. 

27. The device of claim IS, further comprising acathctor for delivering the 
closure <fcvke, the closure device being movable fam a delivery positiaoih ;^blc& ibe 
deviee can be provided wltMxj (he catheter f o a dcf>lovedl portion in the living body, 

28. libs device of claim IS, wherein the device has an outer container add 
.fc -inner container .for hoidlag tsm «r saore. magnets, the iancr contains! beisg: 
removshle from the outer container. 

2£, The dtevkeof cia«^ 28, whereto She outer sheath is 'adapted -to 
efieoorage ic-powtib, and fteinne-i" container is adapted to: inhibit is-growth, 

30. Tr» device vrdjdm 29, wherein the inner and omwisbe^.^atiti^': 
Jo inhibit and encourage in -growiii. by- the use of drfferent materials. 
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